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(54) Rotor for a mixer and mixer having the same 

(57) A rotor (4) tor a mixer, having a twisted blade 
(12,13), wtierein, in a planariy developed state of the 
rotor about its axis, the twist angle of the blade (12,13) 
varies between a start point and a terminal point ot the 
blade so as to give a substantially non-linear developed 



shape from the start point to the terminal point of the 
blade. It is possible to take balance efficiently between 
mixing and dispersion for a nriaterial to be mixed which 
mixing and dispersion are taken charge of by a single 
blade. 
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Description 

BACKGROUND OF THE INVENTION 
(Field ot the Invention) 

[0001] The prosont invention relates to a rotor lor a 
mixer to be used for mixing polynneric materials such as 
a plastic material or rubber, as well as batch mixers and 
continuous mixers (sometimes also called a kneader) 
having the rotor 

(Description o1 the Related Art) 

[0002] A closed batch mixer suitable for kneading rub- 
ber (see, for example, Japanese Patent Publication No 
Sho 58-4567, which is hereby fully incorporated by ref- 
erence) and a continuojs mixer which constitutes a mix- 
ing/granulating equipment for plastics (see, for exam- 
ple, Japanese Patent Publication No Sho 58-50533, 
which is hereby fully incorporated by rcforoncc) aro 
known. In these mixers, a strong shearing action Is ap- 
plied to a material to be mixed such as a plastic material 
or rubber by means of a pair of right and left rotors ro- 
tating in different directions within a mixing chamber to 
plasticize and melt the material to be mixed By mixing 
and dispersing various fillers and additives efficiently in- 
to the material to be mixed it is possible to produce plas- 
tic and rubber products of various qualities. Examples 
of rotors for use in the above various mixers aro shown 
in FIGS. 6A to 6C and 7A to 7C, 
[0003] Rotors 4 shown In FIG. 6A, which are used in 
a batch mixer, are each provided on an outer peripheral 
surface thereof with long blades 1 2 and short blades 1 3 
for allowing a material to be mixed to pass through a tip 
clearance for an inner surface of a mixing chamber and 
imparting a shearing force thereto. 
[0004] For creating axial material flows 16 and 16' 
within the mixing chamber and thereby enhancing the 
degree of mixing of the material to be mixed, the blades 
1 2 and 1 3 are cut axially with respect to each other, lo- 
cated at circumferentially displaced positions, and twist- 
ed in opposite directions, 

[0005] On the other hand, rotors 24 shown in FIG 7A, 
which are used in a continuous mixer, are each provided 
on an outer penpheral surface thereof with a feed screw 
35 and a mixing portion 36, the feed screw 35 compris- 
ing feed blades for conveying a material to be mixed up 
to a discharge port (the left-hand side in FIG 7A), the 
mixing portion 36 comprising feed blades 38 and return 
blades 39 for allowing the material to pass through a tip 
clearance for an Inner surface of a mixing chamber and 
imparting a shear force thereto. 
[0006] The feed blades 38 are twisted in a direction 
to feed the material to be mixed to the discharge port 
side, while the return blades 39 are twisted in a direction 
to return the material to the side opposite to the dis- 
charge port The blades 36 and 39 are joined together 



so as to be contiguous to each other at a nearly central 
part of the mixing portion 36. Consequently the fill rate 
of the material which has been conveyed by the feed 
screw 35 is increased by the blades 38 and 39 In the 
5 vicinity of that joined portion, so that a strong shear force 
is exerted on the material. 

[0007] As to the blades 12, 13, 38 and 39. by enlarging 
their twist angle 9 relative to the axial direction, an axial 
feed capacity Is improved and It Is possible to enhance 
10 the degree of mixing of the material to be mixed. Con- 
versely, by setting the twist angle 9 small, a passage 
quantity of the nnatenal to be mixed for a tip clearance 
(hereinafter referred to as "material passage quantity") 
increases and it is possible to increase the degree of 
dispersion of the material. 

[0008] In FIGS 6Ato7C, the symbol "a" stands tor a 
rotational direction ot each rotor (also true in the follow- 
ing)- 

[0009] As shown in FIGS. SB, 60, 7B and 7C the con- 

20 ventional rotors 4 and 24 are designed so that, when 
developed about their axes into a planar state, all of their 
developed shapes are rectilinear Therefore, the twist 
angle of each blade is constant in the range from a start 
point P to a terminal point Q. 

2S [0010] Therefore, it has so far been difficult to take 
balance between the degree of mixing of the material to 
be mixed and the degree of dispersion thereof 
[0011] For example, in each of the rotors 4 for a batch 
mixer shown in FIG. 6B, if the twist angle 9 of the long 

30 and short blades 12, 13 is set large while maintaining 
their developed shape in a stralght-line state, the axial 
flows 16 and 16' of the material to be mixed become 
large and it is possible to enhance the degree of mixing 
of the material, but the material passage quantity in the 

^5 tip clearance of each of the blades 12 and 1 3 decreases 
and so does the degree of dispersion of the material. 
[0012] Conversely, if the twist angle e is set smalt, the 
material passage quantity in the tip clearance of each 
blade increases and it is possible to enhance the degree 

40 of dispersion of the material, but the axial flows 16 and 
16' of the material to be kneaded become small and the 
degree ot mixing of the material decreases. 
[0013] Also as to the blades 38 and 39 of each rotor 
24 for a contin jous mixer, even if their twist angle 9 is 

45 increased or decreased while maintaining their devel- 
oped shape In a rectilinear state, it is difficult to lake bal- 
ance between mixing and dispersion of the material to 
be mixed as is the case with the above, 

so SUMMARY OF THE INVENTION 

[0014] It is an object of the present invention to pro- 
vide a rotor for a mixer capable of efficiently taking bal- 
ance between mixing and dispersion of a material to be 
£5 mixed which are taken charge of by one mixing blade 
and capable of making an appropriate control for making 
both mixing and dispersion of the material compatible 
with each other, as well as a mixer using the rotor 
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[0015] In the rotor according to the present invention, 
the blade is twisted and, in a planarly developed state 
o1 the rotor about the axis thereof, the twist angle of the 
blade varies between a start point and a terminal point 
ot the blade so as to give a substantially non-linear de- 
veloped shape from the start point to the terminal point 
o1 the blade 

[0016] In this case, since the twist angle of each blade 
changes in the range from the start point to the terminal 
point of the blade, the twist an^le increase s, at a certain 
portion of the blade to enhance the degree of mixing, 
while the twist angle at the other portion decreases to 
enhance th e degree of dispersion, and thus it is possible 
to efficiGnlly lake balance between mixing and disper- 
sion of the material to be mixed which are taken charge 
of by one blade. 

[0017] In a rotor for a batch mixer, if the twist angle of 
at least one of plural blades (say long and short blades) 
is varied so as to become smaller gradually from a start 
point located on an axial end side of the rotor toward a 
terminal point localod on an axially central side therGof, 
a material flow is generated by the blade portion located 
on the start point side to enhance the degree of mixing 
of the material and at the same time a desired material 
passage quantity in a tip clearance is ensured at the 
blade portion located on the terminal point side, where- 
by the degree of dispersion of the material can be en- 
hanced Thus, there can be conducted an appropriate 
control capable of making both mixing and dispersion 
compatible with each other 

[0018] In this case, since the twist angle of the start 
point-side portion located on an end side in the rotor axis 
direction becomes large, there is attained an additional 
effect that the sealing performance for a bearing portion 
between a mixing chamber and the rotor can be im- 
proved. 

[0019] Further since the twist angle of the central por- 
tion in the rotor axis direction becomes small, there also 
IS attained an additional effect that a lumpy material 
such as rubber can be taken into the mixing chamber 
more quickly 

[0020] If the twist angle of each long blade is varied 
so as to become smaller gradually from a start point lo- 
cated on an end side in the rotor axis direction toward 
a terminal point located on a central side in the same 
direction and thereafter become larger, the material flow 
IS accelerated not only at the start end-side portion of 
the long blade but also at the end point-side portion 
thereof, whereby the mixing pertormance (or the mate- 
rial to be mixed can be improved. Thus, it is desirable 
to do so. 

[0021] In a rotor for a continuous mixer, also when the 
twist angle ot either feed blades or return blades or both 
IS varies so as to become smaller gradually from a start 
point on an end side in the rotor axis direction toward a 
terminal point on a central side in the same direction, a 
material flow is created by the start point-side portion of 
each blade concorncd to onhanco the degree of mixing 



of the material to be mixed and at the same time a de- 
sired material passage quantity is ensured at the termi- 
nal point-side portion of the blade, whereby the degree 
of dispersion of the material can be enhanced. Thus, an 
5 appropriate control can be done in which both mixing 
and dispersion are compatible with each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

10 [0022] 

FIG. 1A IS a plan view of rotors for a batch mixer 
according to the present invention, and FIGS IB 
and 1C are developed diagrams of the rotors ob- 

i£ tained by developing the rotors about their axes 

FIG. 2A is a plan view of rotors for a batch mixer 
according to the present invention, and FIGS 2B 
and 2C are developed diagrams of the rotors ob- 
tained by developing the rotors about their axes, 

20 FIG. 3 is a sectional front view of a batch mixer ac- 
cording to the present invention; 
FIG. 4A is a plan view of rotors for a continuous mix- 
er according to the present invention, and FIGS 4B 
and 40 are developed diagrams of the rotors ob- 

25 tained by developing the rotors about their axes; 

FIG. 5 IS a sectional side view of a continuous mixer 
according to the present invention; 
FIG. 6A is a plan view of conventional rotors for a 
batch mixer, and FIGS. 6B and 6C are developed 

30 diagrams of the rolors obtained by developing the 
rotors about their axes; and 
FIG. 7A is a plan view of conventional rotors for a 
continuous mixer, and FIGS. 7B and 7C are devel- 
oped diagrams of the rotors obtained by developing 

3S the rotors about their axes. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

46 [0023] Embodiments of the present invention will be 
described hereinunder with reference to the accompa- 
nying drawings FIGS 1 A to 3 illustrate the first embod- 
iment of the present invention. 

[0024] FIG. 3 shows an example of a closed batch 
mixer 1 which adopts rotors according to the present in- 
vention. The mixer f is provided with a chamber 3 hav- 
ing a mixing chamber 2 which is in the shape of eye- 
glasses holes in section, a pair of nght and left rotors 4 
inserted rota^ably into the mixing chamber 2. a material 
50 feed cylinder 6 erected on an upper opening of the 
chamber 3 and equipped with a hopper 5, and a floating 
weight 7 inserted into the feed cylinder 6 vertically mov- 
ably. 

[0025] A pneumatic cylinder 8 is connected to the top 
55 of the material feed cylinder 6, and a piston 9 installed 
in the cylinder 8 is connected to the floating weight 7 
through a piston rod 1 0 which extends in an airtight man- 
ner through a lower lid of the cylinder 8 By pressing an 
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upper portion of the pneumatic cylinder 9 and thereby 
causing the floating weight 7 to move down, a material 
to be mixed ted from the hopper 5 and present within 
the material feed cylinder 6 is forced into the chamber 3. 
[0026] A discharge port tormed in the bottom of the 
chamber 3 is closed by a drop door 1 1 which is movable 
vertically By opening tho drop door 11 the material 
which has been mixed by only a predetermined time 
within the mixing chamber 2 can be discharged to the 
exterior of the mixer 

[0027] Fig. 1A is a plan view of the paired right and 
left rotors 4, and FIGS. IB and 1C are developed dia- 
granns obtained by developing the rotors 4 about their 
axes into a planar state 

[0026] The rotors 4 used in this embodiment are 
adapted to rotate in directions opposite to each other 
(arrow 'a" directions in FIG. 1 A) so that respective op- 
posed inner ponions shift downward. Each rotor 4 is pro- 
vided on an outer peripheral surface thereof with long 
blades 1 2 and short blades 1 3 which are for causing the 
lo-be-mixed material to pass thrgu gh a tip clo a ranc q for 
the inner surface of the mixing chamber 2 and thereby 
imparting a shear force to the material 
[0029] For creating axial material flows 16 and 16' 
within the mixing chamber 2 to enhance the degree o1 
mixing of the material, the long and short blades 12, 1 3 
are axially cut with respect to each other located at cir- 
cumfcrentially displaced positions, and twisted in direc- 
tions opposite to each other. 

[0030] Each rotor 4 used in this ombodimont has a 
two-tip section and has a total of four blades, so each 
short blade 13 is disposed at a circumferential position 
displaced by nearly a quarter of a circumference with 
respect to each long blade 1 2. In the right and left rotors 
4 used in this embodiment, the blades 12 and 13 are 
arranged in a front-rear replaced manner so as to be in 
point symmetry with respect to a central point O in FIG 
1A. Each short blade 13 is set at a length about 0.1 to 
0.5 times that of each long blade 12. 
[0031] As shown in FIGS 1 B and 1 C, the blades 1 2 
and 13 are each formed so that a developed shape 
thereof from a start point thereof located on an end side 
in the rotor axis direction to a terminal point located on 
a centra! side in the same direction is a nor -linear 
cun/ed shape, by continuously changing the twist angle 
so as to become gradually smaller from the start point 
P toward the terminal point Q. 

[0032] If reference is made to each long blade 12 as 
an example, as shown in FIG. 1 B, a start point-side por- 
tion 14 of the long blade 12 is at an angle larger than 
the inclination angle of a virtual line L joining the start 
and terminal points R Q, while an end point-side portion 
15 of the long blade 12 is at an angle smaller than the 
inclination angle of the virtual line L. 
[0033] Thus, at the start point-side portion 14 of the 
□ng blade 12, the twist angle is larger than in a blade 
having a developed shaped corresponding to the virtual 
lino L, so lhat a larger material flow 1 6 than in the case 



of the said blade can be created at the portion 14, where- 
by the degree of mixing of the material to be mixed is 
enhanced 

[0034] On the other hand, at the end point-side portion 
5 15 of each long blade 12, since the twist angle smaller 
than in the case of the blade having a developed shape 
corresponding to the virtual line L, a larger material pas- 
sage quantity in the tip clearance than in the case of the 
said blade is ensured at the portion 15, whereby the de- 
^0 gree of dispersion of the material to be mixed is en- 
hanced. 

[0035] In each rotor 4, the curved shape of each long 
blade 12 and the resulting function and effect, both de* 
scribed above, are also true of each short blade 13 
[0036] Thus, according to the rotor 4 of this embodi- 
ment, both mixing performance and dispersing perform- 
ance for the material to be mixed can be improved in 
comparison with the blade (conventional blade) having 
a developed shape corresponding to the virtual line L 

20 joining the start and terminal points P, Q in the shortest 
distance, and thoro can be made an appropriate control 
in which both mixing and dispersion for the material to 
be mixed are compatible with each other 
[0037] According to the rotor 4, moreover since the 

2S twist angle of the start point-side portion 1 4 located on 
a rotor axial end side is larger than in the prior art, the 
material to be mixed is suppressed from being pushed 
against an axial end face side of the mixing chamber 2 
whereby there is attained an additional effect that the 

30 sealing porformance for a bearing portion between the 
chamber 3 and the rotor 4 can be improved. 
[0033] Further according to the rotor 4, since the twist 
angle of the central portion in the rotor axis direction is 
smaller than in the prior art, when a lumpy material to 

3S be mixed such as rubber is to be introduced into the mix- 
ing chamber 2, the engagement of the material with the 
blades 1 2 and 1 3 is improved, whereby there is attained 
an additional effect that the material feed time becomes 
shorter and the productivity can be improved. 

40 [0039] Further in the rotor 4, since the twist angle of 
the terminal point -side portion 15 of each long blade 12 
is small to an extent substantially parallel to the rotor 
axis, even if the long blade 12 is extended closer to the 
short blade 13, as indicated with a broken line in Fig 
1 C, the passage of a material flow 16" formed by a space 
between the long and short blades 12, 13 is not so nar- 
rowed 

[0040] Thus, without detenorating the mixing pertorm- 
ance for the material to be mixed, tho dispersing per- 
50 formance for the material can be improved by extending 
the front end portion of the long blade 12 closer to the 
short blade 13. 

[0041] In each rotor 4 shown in FIG. 1 A. only one of 
the long and short blades 12. 13 may be curved, and 
55 the concave-convex direction of the cun/ed shape may 
be made opposite to the illustrated direction 
[0042] FIG. 2A shows a modification of a pair of right 
and left rotors 4 used in the above batch mixer 1 . In each 
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of the rotors 4, as shown in FIG. 2B, the twist angle of 
each long blade 1 2 varies so as to once become smaller 
gradually from a start point P located on an end side in 
the rotor axis direction toward a terminal point Q located 
on a central side m the same direction and thereafter 5 
become larger 

[0043] That is, a developed shape of the long blade 2 

15 a generally S shape constituted by a concavely curved 
portion and a convexly curved portion both contiguous 
to each other as seen from the central portion of the mix- 
ing chamber 2 and having both-end portions 17 of a rel- 
atively large twist angle and a central portion 18 of a 
relatively small twist angle 

[0044] Therefore, also in this rotor 4, a material flow 

16 IS accelerated at the end portion 17 on a start end P 
side of the long^lade 1 2 having a large twist angle and 
the material passage quantity in a^tip clearance is in- 
creased at the central portion 18 where the twist angle 
is small, whereby the mixing and dispersion of the ma- 
terial to be mixed are improved in a well-balanced state. 
[0045] In this rotor 4, since the material flow 1 6 is ac- 
celerated also at the end portion 1 7 located on a terminal 
point Q side of the long blade 12 where the twist angle 
IS large, it is possible to prevent the material to be mixed 
from staying in the space between the tip end portions 
of the long and short blades 1 2, 1 3, whereby the material 
mixing performance can be further improved. 
[0046] As indicated with a virtual line in FIG. 2B, the 
developed shape of the long blade 1 2 may be made into 
an inverted S shape in which the concave and convex 
direction of the long blade is opposite to that indicated 
with a solid line, Inthiscase, the material dispersing per- 
formance is ensured at both end portions of the long 
blade 12 and the material mixing performance ensured 
at the central portion. 

[0047] FIGS. 4A to 40 and FIG. 5 illustrate the second 
embodiment of the present invention 
[0048] FIG, 5 shows an example of a biaxial continu- 
ous mixer 21 which adopts rotors according to the 
present invention. The mixer 21 is provided with a cham- 
ber 23 having a mixing chamber 22 which is in the shape 
of eyeglasses holes in section, a pair of right and left 
rotors 24 inserted rotatably into the mixing chamber 22, 
and a gate device 25 installed axially centrally of the 
chamber 23. 

[0049] On an upper surface side of an upstream end 
portion of the chamber 23 is provided a feed port 26 for 
feeding a material to be mixed which is in the form of, 
for example, a powder or pellets to the mixing chamber 
22, with a hopper (not shown) being connected to the 
feed port 26 In an intermediate portion of the chamber 
23 is formed a vent hole 27 for removing a gas which 
has been mixed into the material at the time of material 
feed and a gas which has been generated during mixing 
or for post-addition of additives such as inorganic fillers, 
[0050] On a lower surface side of a downstream end 
portion of the chamber 23 is provided a discharge port 
28 for discharging the material after mixing, which is in 



a melted state, to the exterior of the chamber 23. A post- 
processing apparatus such as a pelletizer is connected 
to the discharge porl 28 through a pressurizing means 
such as a gear pump or an extruder (neither shown), 
[0051] At an intermediate position in the material con- 
veying direction of the chamber 23 is provided the gate 
device 25 which causes a pair of upper and lower gate 
plates 29 to move toward or away from an outer periph- 
eral portion of each rotor 24 radially from the outside to 
adjust the flow rate of the material to be mixed. With the 
gate device 25 as a boundary, the mixing chamber 22 
in the chamber 23 is partitioned into two mixing stages 
consisting of a first stage 31 located on an upstream side 
and a second stage 32 located on a downstream side 
[0052] The rotors 24 are adapted to rotate in direc- 
tions (arrow "a" directions in FIG 4A) different from each 
other so that respective opposed inner portions move 
downward and are each provided, successively from the 
upstream side, with a first feed portion 33 and a first mix- 
ing portion 34 both positioned in the first stage 31 , a sec- 
ond feed portion 35 and a second mixing portion 36 both 
positioned in the second stage 32, and a discharge por- 
tion 37 which is contiguous to the second mixing portion 
36 and which comprises parallel blades, 
[0053] The mixing portions 34 and 36 are for applying 
a strong shear force to the matenal to be mixed to mix 
and melt the material and are each provided with a feed 
blade 38 which is twisted in a direction to extrude the 
material to the downstream side with rotation of the rotor 
and a return blade 39 which is twisted in a direction to 
push back the materia! to the upstream side with the said 
rotation, 

[0054] The material is mixed in the following manner 
by the above biaxial continuous mixer 1 First, the ma- 
terial IS introduced into the mixer through the feed port 
26 Then, in the first stage 31, the material is fed down- 
stream by the first feed portion 33 and undergoes a large 
shear force when passing through a tip cleara nce be- 
tweerj a tip portion of the first mixing portion 34 and an 
inner surface of the mixing chamber 22, resulting in tnat 
the material melts due to self-heat generation. 
[0055] Thereafter, the molten rasin material, while be- 
ing adjusted the degree of mixing by the degree of open- 
ing of the gate device 25, reaches the second feed por- 
tion 35 in the second stage 32, then is conveyed to the 
second mixing portion 36 by a screw action of the feed 
portion 35, in which portion 36 the material is further 
mixed and melted. 

[0056] The material after mixing which has passed 
through the second mixing portion 36 is scraped out 
downward by the succeeding discharge portion 37 and 
is discharged from the discharge port 28 to the exterior 
of the chamber 2, then is conveyed to a post-processing 
apparatus. 

[0057] FIG 4A is a plan view of the second mixing 
portions 36 of the paired right and left rotors 24 and 
FIGS. 4B and 4C are developed diagrams obtained by 
developing the second mixing portions 36 about Ihcir 
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axes into a planar state. 

[0058] As shown in FIG 4A. of the blades 38 and 39 
which constitute the second mixing portion 36, the teed 
blade 38 is twisted in a direction to teed the to-be-nnixed 
material to the discharge port 28 side, while the return 
blade 39 is twisted in a direction to return the material 
to the side opposite to the discharge port 28 The blades 
38 and 39 are joined together so as to be contiguous to 
each other nearly centrally of the second mixing portion 
36 

[0059] In the presence of such feed blade 38 and re- 
turn blade 39 the material which has been conveyed by 
the second feed portion 35 is increased its fill rate in the 
vicinity of the above joined portion, whereby a strong 
shear force is applied to the material 
[0060] In this embodiment the right and left rotors 24 
are arranged in a right-left replaced state so that the 
blades 38 and 39 are arranged axisymmetrically with re- 
spect to a transverse central line of the mixing chamber 
22 The UD value of the feed blade 38 and that of the 
return blade 39 arc preset so as to be approximately 
equal to each other. 

[0061] As shown in FIGS 4B and 40. the twist angle 
of each of the blades 38 and 39 is vaned continuously 
so as to become smaller gradually from a start point P 
on an end side in the rotor axis direction toward a ter- 
minal point Q on a central side in the same direction, 
whereby the blades 38 and 39 each assume a non-lin- 
ear curved shape in its developed state from the start 
point P to the terminal point Q 
[0062] To be more specific, a start point-side portion 
40 of each of the blades 38 and 39 is at an angle larger 
than the inclination angle of a virtual line L joining the 
start and terminal points p Q, while a terminal point-side 
portion 41 of each of the blades 38 and 39 is at an angle 
smaller than the inclination angle of the virlual line L. 
[0063] Thus, at the start point-side portion 40 of each 
of the blades 38 and 39, the twist angle is larger than in 
the case of a blade having a developed shape corre- 
sponding to the virtual line L, so that the material mixing 
area becomes larger and the degree of material mixing 
IS enhanced. 

[0064] On the other hand, at the terminal point-side 
portion 41 of e ach of the blades 3 8 and 39, the twist 
angle is smaller than in the case of a blade having a 
developed shape corresponding to the virtual line L, a 
larger matenal passage quantity than in the case of the 
said blade is ensured at the portion 41 , whereby the de- 
groG of material dispersion is enhanced. 
[0065] Thus, according to the rotor 24, both material 
mixing performance and dispersing performance can be 
improved in comparison with that in the use of the blade 
(conventional blade) having a developed shape corre- 
sponding to the virtual line L and there can be made an 
appropriate control in which both mixing and dispersion 
for the material are compatible with each other 
[0066] In each of the rotors 24 shown in FIG 4A, only 
one of the feed blade 38 and the return blade 39 may 



be curved 

[0067] In the second embodiment, also as to the first 
mixing portion 34, there may be adopted blades 38 and 
39 whose twist angle varies in the same manner as the 
5 second mixing portion 36. Further, the mixing portion 36 
is applicable not only to a twice mixing type continuous 
mixer but also to a single mixing type continuous mixer 
not provided with the gate device 25, as well as rotors 
used therein 

10 [0068] Although embodiments of the present inven- 
tion have been described above, they are illustrative and 
not limitative A technical scope of the present invention 
is determined by the scope of claims, and all of embod- 
iments falling under that sense are included in the scope 
of the present invention 

[0069] For example, the number of blades in the cir- 
cumferential direction of each rotor is not limited to two. 
Three or more blades may be present in the circumfer- 
ential direction. Likewise, the number of blades ar- 

20 ranged separately in the axial direction of each rotor 
may be three or more Besides, the prosont invention is 
applicable not only to an intermesh type rotor but also 
to a tangential type rotor, further to a uniaxial type rotor 
[0070] Although in each of the above embodiments 

26 the twist angle of each blade vanes continuously at any 
axial portion of the blade (a curved developed shape), 
the twist angle of a blade may vary discontinuously in- 
sofar as the blade is recognized as being substantially 
non-linear in a developed shape thereof from its start 

30 point to terminal point. 

[0071] That IS, the "substantially non-linear' as re- 
ferred to herein indicates a state in which a developed 
State of a single blade having both start and terminal 
points is a slightly bypassed shape in the circumferential 

35 direction when seen from a straight line of the shortest 
distance extending from the start to the terminal point 
The bypass may be a curved line or a polygonal line 
[0072] A rotor for a mixer, having a twisted blade, 
wherein, in a planarly developed state of the rotor about 

40 Its axis, the twist angle of the blade vanes between a 
start point and a terminal point of the blade so as to give 
a substantially non-linear developed shape from the 
start point to the terminal point of the blade It is possible 
to take balance efficiently between mixing and disper- 

45 sion for a material to be mixed which mixing and disper- 
sion are taken charge of by a single blade 

Claims 

50 

1. A rotor for a mixer, comprising a blade formed on 
an outer penpheral surface of said rotor, said blade 
being twisted relative to a rotor axis direction, 
wherein, in a planarly developed state of the rotor 
5S about the axis thereof, the twist angle of said blade 
varies between a start point and a terminal point of 
said blade so as to give a substantially non-linear 
dovetoped shape from said start point to said tcrmi- 
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nal point of said blade. 

2. A rotor for a batch mixer, comprising a plurality of 
blades formed on an outer peripheral surface of 
said rotor, said blades being twisted relative to a ro- 
tor axis direction, wherein, in a planarly developed 
state of said rotor about the axis thereof, the twist 
angle of at least one of said blades varies between 
a start point and a terminal point of the blade so as 
to give a substantially non-linear developed shape 
from said start point to said terminal point of the 
blade. 

3. A rotor for a batch mixer according to claim 2, 
wherein the twist angle of at least one of said blades 
varies so as to become smaller gradually from a 
start point of the blade located on an end side in the 
rotor axis direction toward a terminal point iocated 
on a central side in said direction 

4. A rotor for a batch mixer according to claim 3, 
wherein the twist angle of at least one of said blades 
once becomes smaller gradually from sad start 
point toward said terminal point and thereafter be- 
comes larger. 

5. A rotor for a continuous mixer, comprising: 



wherein a material to be mixed is allowed to 
pass through a tip clearance formed between 
an inner surface of said mixing chamber and a 
top portion of said blade and a shear force is 
5 thereby exerted on said material, 

8. A rotor for a mixer, inserted rolatably into a mixing 
chamber so as to form a tip clearance between a 
top portion of a blade and an inner surface of said 

^0 mixing chamber, said blade being formed on an out- 
er peripheral surface of said rotor and twisted rela- 
tive to a rotor axis direction, with a material to be 
mixed being allowed to pass through said tip clear- 
ance and a shear force thereby exerted on said ma- 

is tenal, 

characterized in that, in a planarly developed 
state of the rotor about the axis thereof, the twist 
angle of said blade varies between a start point and 
a terminal point of said blade so as to give a sub- 
20 stantially non-linear developed shape from the start 
point to the terminal point of said blade. 



25 



a teed blade formed on an outer peripheral sur- 
face of said rotor so as to be twisted relative to 30 
a rotor axis direction; 

a return blade formed on the outer peripheral 
surface of the rotor so as to be twisted relative 
to said rotor axis direction, 

wtierein, in a planarly developed state of said 25 
rotor about the axis thereof, The twist angle of 
one or both of said feed blade and said return 
blade vanes between a start point and a termi- 
nal point of the blade or blades so as to give a 
substantially non-linear developed shape from 40 
said start point to said terminal point of the 
blade or blades. 



S. A rotor for a continuous mixer according to claim 5, 
wherein the twist angle of one or both of said feed ''^ 
blade and said return blade varies so as to become 
smaller gradually from a start point located on an 
end side in the rotor axis direction toward a terminal 
point located on a central side in said direction 

50 

7. A mixer comprising: 



a chamber having a mixing chamber; and 
the rotor described in any ot claims 1 to 6, said 
rotor being inserted into said mixing chamber 5£ 
rotatably and having on its outer peripheral sur- 
face a blade which is twisted relative to the rotor 
axis direction, 
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FIG.4B (36 
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FIG.6A 




FIG.6B '^>^ 
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RIGHT ROTOR 
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FIG.6C 



LEFT ROTOR 
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FIG.7C 
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